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Abstract 
 Participant performance is critical to the success of projects. At the same time, 
enhancing the satisfaction of participants not only helps in problem solving but also 
improves their motivation and cooperation. However, previous research related to 
participant satisfaction is primarily concerned with clients and customers and 
relatively little attention has been paid to contractors.  
 This paper investigates how the performance of project participants affects 
contractor project satisfaction in terms of the client's clarity of objectives (OC) and 
promptness of payments (PP), designer carefulness (DC), construction risk 
management (RM), the effectiveness their contribution (EW) and mutual respect and 
trust (RT). With 125 valid responses from contractors in Malaysia, a contractor 
satisfaction model is developed based on structural equation modelling. 
 The results demonstrate the necessity for dividing abstract satisfaction into two 
dimensions, comprising economic-related satisfaction (ES) and production-related 
satisfaction (PS), with DC, OC, PP and RM having significant effects on ES, while 
DC, OC, EW and RM influence PS. In addition, the model tests the indirect effects of 
these performance variables on ES and PS. In particular, OC indirectly affects ES and 
PS through mediation of RM and DC respectively. The results also provide 
opportunities for improving contractor satisfaction and supplementing the contractor 
selection criteria for clients. 
 
Keywords: Contractor satisfaction, structural equation model, project success, 
satisfaction dimensions, participant performance factors. 
 
1. Introduction 
 
 The construction industry plays an important role in providing employment 
opportunities and enhancing economic development, especially in developing 
countries such as China, India, and Malaysia (Doloi et al. 2012; Ye and Xiong 2011; 
Yong and Mustaffa 2012). However, the industry has a poor record for project 
success in terms of cost, time and quality, etc. Participant satisfaction is a crucial 
aspect of this, as noted by Al-Tmeemy et al. (2011) and Leung et al. (2004), in 
addition to qualified project completion.   
 Participant satisfaction describes the level of “happiness” of project participants 
and slow decisions made by clients, poor labour productivity, and architects' 
reluctance to change, for example, contribute to both reduced satisfaction and 
unsuccessful projects (Doloi et al. 2012). Enhanced satisfaction, therefore, not only 
helps to improve motivation and cooperation among participants but also increases 
the likelihood of successful project completion, making its evaluation important in 
judging the success or otherwise of a project. 
 Construction contractors are responsible for the actual production work involved 
(cost management, schedule management, quality management etc.) in projects and so 
their performance is critical to success of projects. Furthermore, replacing a contractor 
with another during project execution is very costly. It is therefore important to 
  
understand the factors influencing contractor performance, and measuring the degree 
of contractor satisfaction offers a means of achieving this as well as providing an 
opportunity to enhance the effectiveness of cooperation between contractors and other 
participants. That is to say, contactor satisfaction is central to maintaining the 
cohesiveness and level of teamwork needed for a project (Chan et al 2002). 
 Previous satisfaction research in construction, however, is concerned much more 
with the satisfaction of clients and customers than that of contractors. In addition, 
current limited studies on measuring contractor satisfaction consider only the effects 
of client behaviour and regard satisfaction holistically (Soetanto and Proverbs 2002). 
A more detailed, multi-dimensional account of contractor satisfaction will take into 
account the behaviour of the different participants involved.  
 Structural equation modelling (SEM) enables this to be done. Developed from 
data collected by a postal survey of Malaysian construction contractors, a structural 
equation model demonstrates that project participants appear to fundamentally 
influence contractor satisfaction on two dimensions: economic-related satisfaction and 
production-related satisfaction. Corresponding hypotheses are also developed and 
tested by applying SEM, describing the causal relationships involved in terms of 
satisfaction dimensions and associated participant performance factors. 
 
2. Literature Review 
 
 The concept of customer satisfaction emerged in the early 1980s in the USA and 
subsequently widely used in the fields of psychology, business, marketing and 
economics (Liu and Leung 2002). Defined as the response to the difference between 
‘How much is there?’ and ‘How much should there be?' (Wanous and Lawler 1972), 
satisfaction is particularly useful in the measurement of performance outcomes 
(Nerkar et al. 1996). 
 In the construction industry, the term ‘satisfaction’ has become progressively 
used over the past decade, its increased attention being taken to indicate a positive 
change from a pure focus on business performance to a greater emphasis on 
stakeholder performance (Love and Holt 2000). Therefore, in addition to the 
traditional objective outcome measures of time, cost and quality, measuring 
satisfaction has become another effective way of helping to improve project 
performance, especially for large and complex projects (Cheng et al. 2006; Ling et al. 
2008; Toor and Ogunlana 2010). Furthermore, satisfaction can boost repeat business 
and increase long-term profitability (Wirtz 2001).  
 There exist a variety of applications of satisfaction measurement in the 
construction context. These comprise studies of client satisfaction levels associated 
with contractor and consultant performance (Cheng et al. 2006; Mbachu and Nkado 
2006); customer satisfaction with the products and services of the industry (Maloney 
2002; Yang and Peng 2008); and home buyer and occupant satisfaction in terms of 
comfort (Paul and Taylor 2008; Torbica and Stroh 2001). Leung (2004) also measures 
the degree of correlation between project participant satisfaction and potential 
contributing factors.  
  
 However, although there are studies measuring contractor performance, 
contractor satisfaction has received much less attention. The sole example to date is 
that of Soetanto and Proverbs (2002), who establish an overall contractor satisfaction 
regression equation based on responses from 80 top UK contractors. However, this is 
restricted to the measurement of contractor satisfaction exclusively in response to 
client behaviour. Extending this to accommodate the influence of other participants 
has yet to be undertaken. 
 Satisfaction in the construction industry is also viewed as a holistic entity in 
current research on client satisfaction, homebuyer satisfaction and contractor 
satisfaction (Cheng et al., 2006; Kärnä et al., 2009; Paul and Taylor 2008; Soetanto 
and Proverbs 2002). However, research conducted in the manufacturing industry 
demonstrates the importance of distinguishing economic satisfaction from 
non-economic satisfaction in manufacturer-distributor relationships (del Bosque 
Rodríguez et al., 2006). Although construction is uniquely different to manufacturing 
in many ways, the role of manufacturers in the production and transfer of products to 
the market via distributers has some similarity with the role of construction 
contractors, who construct and transfer products to clients directly or via the client to 
end users. It is likely, therefore, that construction contractor satisfaction will benefit 
from receiving a similar decomposition. 
 
3. Research method 
 
 To examine the influence of participant performance factors on contractor 
satisfaction, two main research methods are adopted: questionnaire survey and 
structural equation modelling (SEM). Eighteen hypotheses are first proposed 
according to the literature review. A conceptual model is then developed based on 
these hypotheses by SEM. In the questionnaire design, Keline's (2005) principle, 
which uses three measurement variables to reflect one latent variable, is applied in 
order to obtain a stable equation structural model. 125 complete and reliable 
responses collected from contractors in Malaysia comprise the basis for the data 
analysis. 
 
3.1. Hypotheses 
 
 One conceptualisation of satisfaction is in the form of an input-process-output 
system where, although the internal process is still unknown, performance outcomes 
provide an input leading to satisfaction/dissatisfaction as the output (Soetanto and 
Proverbs 2002). Performance outcomes are determined by different construction 
project participants, with contractors, as performance assessors, having their own 
psychological interpretation of the performance levels of others (Soetanto and 
Proverbs 2002). Thus, the satisfaction of contractors is treated as being caused by 
participant performance. 
 The Construction Industry Development Board (CIDB), which was established 
by the Malaysian Federal Government in 1994 and is in charge of planning direction 
  
of the industry, reported in its 2006-2015 construction industry plan that project 
failures are not solely caused by contractors, but also by other participants, such as the 
architect, engineer, subcontractors and suppliers (CIDB 2006). It is clear, therefore, 
that project success depends on the efforts of all participants, as unsatisfactory work 
by any one participant can lead to the failure of a whole project. In addition, delayed 
government projects in Malaysia are known to be due not only to the poor 
performance of contractors, but also to a lack of communication between participants, 
inadequate client finance and late provision of construction drawings by consultants 
(Sambasivan and Soon 2007).  
 Adapting del Bosque Rodríguez et al. (2006), contractor satisfaction is divided 
into two dimensions: economic-related satisfaction (ES) and production-related 
satisfaction (PS). The former dimension refers to contractor satisfaction with 
economic issues such as project cost, project profitability and potential business 
opportunities arising from current projects. In contrast, production-related satisfaction 
refers to contractor satisfaction with production quality, including project quality, 
safety and timely completion.  
 The measurement of contractor satisfaction should therefore take into account the 
effects of several participants. Perhaps the most important of these is the client, who 
plays an important role in both project completion and contractor satisfaction. Several 
infrastructure projects in Jordan, for example, have suffered in terms of delays due to 
client-related factors, including finance, payments for completed work, and slow 
decision making (Odeh and Battaineh 2002). Similarly, massive client-led changes in 
project scope have caused up to 70% poor time performance in Saudi Arabian 
projects (Assaf and Al-Hejji 2006). Also, Park's (2009)’s survey of 27 contractors 
found effective preplanning and client clarity of intention to be the most important 
factors affecting scope dimension and project success in South Korea. This suggests 
corresponding hypotheses of: 
 H1: The client's clarity of objectives (OC) has a positive influence on ES. 
 H2: OC has a positive influence on PS. 
 H3: OC has a positive influence on DC 
 H4: OC has a positive influence on construction risk management (RM). 
 H5: The client's promptness of payment (PP) has a positive influence on ES. 
 H6: PP has a positive influence on PS. 
 
 Suitable design is another crucial factor to project success, with contractors 
regarding defective design as a major risk in South Korea (Park 2009), for example, 
while accounting for 50% of quality failures in Malaysia (Plan 2006), leading to the 
corresponding hypotheses: 
 H7: DC has a positive influence on ES. 
 H8: DC has a positive influence on PS. 
 
 An increasing number of project uncertainties have a fundamental effect on 
project performance in the UK (Atkinson et al. 2006). These uncertainties lead to 
negative relationships between parties, conflicts, mismatched objectives and 
  
adversarial relationships (Harmon 2003). Construction risk management provides a 
means of overcoming this to some extent and is therefore necessary to project success, 
with the corresponding hypotheses being: 
 H9: RM has a significant influence on ES. 
 H10: RM has a significant influence on PS. 
 H11: RM has a positive influence on PP. 
 H12: RM has a positive influence on the effectiveness of other project 
participants' work (EW) 
 H13: RM has a positive influence on respect and trust among project participants 
(RT) 
 
 The ineffective contribution of other project participants is recognised as a major 
cause of project failure, being attributed to poor schedule performance in Saudi 
Arabia for example, particularly in public projects (Al-Kharashi and Skitmore 2009). 
Similarly, the performance of subcontractors and suppliers is also an important factor 
contributing to the success and quality of construction projects in Finland (Kärnä et al. 
2009), giving rise to the corresponding hypotheses of: 
 H14: EW has a positive influence on ES. 
 H15: EW has a positive influence on PS. 
 
 Participant attitudes during the project are also very important in influencing 
collaborative work and service quality (Ling and Chong 2005; Soetanto and Proverbs 
2002).  Similarly, enhancing understanding and trust among project participants is 
beneficial in increasing the satisfaction levels of all participants (Lehtiranta et al. 
2012). The corresponding hypotheses are: 
 H16: RT has a positive influence on ES. 
 H17: RT has a positive influence on PS. 
 H18: RT has a positive influence on EW 
 
    All these hypotheses together comprise a conceptual model, which is also 
regarded as the structural component in the perspective of SEM, as illustrated in 
Figure 1. 
 
<<Insert Figure 1 here>> 
Figure 1: Structural component 
 
3.2. Structural equation modelling 
 
 The structural equation modelling (SEM) technique is widely used to explore and 
test causal relationships in the social sciences, such as in psychology, education and 
health. SEM is a combination of factor analysis, multiple correlation, regression and 
path analysis. Compared with other multivariate analysis methods, such as multiple 
regression and neural networks, SEM has the ability to (1) estimate multiple and 
interrelated dependence relationships; (2) represent unobserved concepts in these 
  
relationships; (3) consider measurement errors in estimation; and (4) define a model 
explaining an entire set of relationships (Keline 2005; Cho et al. 2009). 
 Because of these advantages, SEM is being increasingly used in 
construction-related studies. For example, Islam and Faniran (2005) construct an SEM 
model to investigate three factors influencing project-planning effectiveness; Cho et al. 
(2009) use SEM to explore the effects of project characteristics on project 
performance; while Anvuur and Kumaraswamy (2012) investigate the effects of four 
job cognition variables on four cooperative behaviours. SEM is also recommended for 
increased use in the construction industry due to its suitability in solving 
construction-related problems (Oke et al. 2012). Likewise, SEM applied here aims to 
provide a way to investigate the effects of participant performance factors on two 
contractor satisfaction dimensions. 
 SEM describes the relationships between two kinds of variables: latent and 
observed. Latent variables cannot be observed directly due to their abstract character. 
In contrast, observed variables contain objective facts or use an item rating scale in a 
questionnaire. Several observed variables can reflect one latent variable (Byrne 2010; 
Mainul Islam and Faniran 2005). One structural equation model divides into two 
components: the measurement and the structural component. The measurement 
component consists of the measurement errors of the measurement variables and the 
relationships between observed variables and the represented latent variable. The 
structural component expresses the relationships among latent variables. Thus, a 
structural equation model consists of one structural component and several 
measurement components (Washington et al. 2011). A two-step modelling method is 
usually used to develop a structural equation model in preference to establishing the 
model directly (Anvuur and Kumaraswamy 2012; Byrne 2010). This comprises, first, 
a confirmatory factor analysis (CFA) followed by SEM. The aim of the CFA is to test 
the validity of the measurement components and provide the foundation for the next 
step. If the goodness of fit is satisfactory in the CFA phase, the next step is to replace 
the correlations between the latent variable with hypothesized causal relationships and 
then test the model. 
 Of course, as with all analyses of this kind, the existence of statistical correlation 
or association does not prove causation or influence but simply lends support to the 
logical or intuitive belief in their presence. Bearing this in mind, the word 'influence' 
denotes "appears to influence" rather than to indicate any irrefutable proof of such 
influence. 
 To apply SEM, many computer software systems, such as AMOS, EQS, LISREL, 
have been developed (Jyh-Bin and Shen-Fen 2008). Of these, the SPSS AMOS 
version 19 is used to construct and analyse the contractor satisfaction model. Based on 
SEM, Figure 1 shows the structural component composed of all the hypotheses that 
describe the direct relationships between two variables. 
 
3.3. Questionnaire Survey 
 
  
 The hypotheses shown in Figure 1 are tested according to Kline’s three-variable 
principle, where three observed variables are used to reflect a latent variable (Keline 
2005). To do this, the observed variables are extracted from Masrom's (2011) larger 
questionnaire of Malaysian contractors, formerly used to construct a multiple 
regression contractor satisfaction model from 95 contributing factors. Bearing in mind 
the requirement of high reliability and clear classification, both subjective methods 
(e.g. brainstorming) and statistic methods (e.g. reliability testing) were used to obtain 
the measurement framework as shown in Table 1. 
 
<<Insert Table 1 here>> 
 
3.4 Data 
  
 The data comprise 125 responses from senior experienced personnel, with a 41.7% 
valid response rate. This is comparable with the previous SEM studies, e.g. Islam and 
Faniran (2005) with 52 cases (61% response rate), Cho et al's (2009) 151 cases and 
Anvuur and Kumaraswamy's (2012) 153 cases (18% response rate), while exceeding 
the minimum of 100 cases for SEM suggested by Gorsuch (1983) and Bagozzi and Yi 
(2012). Of the respondents, 17.6% companies have been in business for 1-5 years; 28% 
for 6-10 years; 20.8% for 11-15 years; 12% for 16-20 years; and 21.6 % companies 
for more than 20 years. Concerning company size, 53.6% are large companies (G7), 
and 46.4% are small to medium companies (G1-G6) according to the company size 
criteria and corresponding tendering capability in Malaysia (CIBD 2006). Table 2 
describes the basic characteristics of the respondents, and further details are contained 
in Masrom (2011). 
 
<<Insert Table 2 here>> 
 
3.5. Reliability test 
 
Chronbach’s alpha value is used to test the reliability of the hypothesized construct 
based on the data. If a Chronbach’s alpha value is above 0.7, the received data is 
deemed to be acceptable for significant consistency (Cho et al. 2009; Doloi et al. 
2012). As shown in Table 3, the items measured in eight variables and the overall 
construct are sufficiently reliable.   
 
<<Insert Table 3 here>> 
 
  
4. Results 
 
 A two-step method is used to develop the structural equation model.  
Confirmatory factor analysis (CFA) provides the first step, and demonstrates a 
satisfactory goodness of fit. Since the goodness of fit is satisfactory in the CFA phase, 
the next step replaces the correlations between the latent variables with hypothesized 
causal relationships as shown in Figure 1. Maximum likelihood estimation is used to 
conduct both steps. 
 
4.1. Confirmatory factor analysis 
 
 The measurement components are similar in structure. For example, as shown in 
Figure 2, the client's clarity of objectives (OC) is reflected in three observed items: 
Q1-Q3; and their measurement errors. The observed variables are shown in rectangles, 
the latent variable in ellipses, measurement errors in circles and with arrows 
indicating the direction of effects. To identify a measurement component, one 
coefficient between the latent item and measurement items is given the value of unity 
firstly before calculating the next step of standardization (Keline 2005). Likewise, a 
starting value of unity is given between Q1 and OC. A dummy variable is used to 
denote company size, with 0=small/medium and 1=large contractors. 
 
<<Insert Figure 2 here>> 
Figure 2: Measurement component 
 
 Table 4 presents the standardized regression weights and squared multiple 
correlations (SMCs) for each observed item. Statically significant standardized 
regression weights of 0.5 or higher indicate good convergent validity (Anvuur and 
Kumaraswamy 2012). In this case, all the regression weights (factor loadings) are 
highly significant and range from 0.65 to 0.93 with the SMCs ranging from 0.42 to 
0.86. For example, the SMC for ‘quality of project brief’ (Q1) is 0.67, indicating that 
67% of the variance in ‘quality of project brief’ is explained by ‘client clarity of 
objectives' (OC).   
 
<<Insert Table 4 here>> 
 
 Measuring the goodness of fit is an important part in developing structural 
equation models and a large number of goodness of fit criteria has been developed for 
this purpose (Washington et al., 2011). Generally, three types of model fit measures 
are used to judge the fitness of the measurement components: absolute fit, incremental 
fit and parsimonious fit (Ong and Musa 2012). Of these, Ong and Musa’s criterion is 
used in this phase giving χ2 =311.391 (df =235, χ2/df = 1.325) (Table 5).  As the χ2/df 
value is between 1 and 2, this indicates an excellent fit (Doloi et al. 2011). 
 
<<Insert Table 5 here>> 
  
 
4.2. Structural equation modelling 
 
 As a 'good model' goodness of fit is obtained in the CFA phase, the correlations 
between the latent variables are replaced by hypothesized causal relationship as 
shown in Figure 1. The final model is shown in Figure 3, where the observed 
variables Q1 to Q24 are shown in rectangles; latent variables such as OC are shown in 
ellipses; with the arrows reflecting the hypothesized direction of effect. Figure 3 
includes eight measurement components and the structural component which refers to 
all latent variables and their interrelationships shown in Figure 1.The measurement 
errors and factor loadings between the latent variables and measurement variables are 
not shown as they are very similar to those in Table 4. The company size variable 
continues to be dummy coded and is not shown. The standardized coefficients of the 
hypothesized causal relationships are shown, with the coefficients not significant at 
p<0.05 being shown in parentheses. The influence of company size variable on ES 
and PS is quite weak. 
 
<<Insert Figure 3 here>> 
Figure 3: Final SEM model results;  
 
 The SMC of ES in the model is 0.620, which indicates that 62% of the variance 
in ES is explained by the six performance predictors and the dummy coded company 
size variable. The SMC of PS is 0.713, indicating that 71.3% of the variance in ES is 
explained by the six performance predictors and the dummy coded company size 
variable. Both SMCs indicate usefulness in choosing contributing factors. 
 As can be seen in Figure 3, contractor satisfaction is significantly influenced by 
the client's clarity of objectives (OC) and promptness of payment (PP), designer 
carefulness (DC), construction risk management (RM) and effectiveness of the other 
project participants (EW). Respect and trust among project participants (RT) have no 
significant influence on economic-related satisfaction (ES) or on production-related 
satisfaction (PS), but appears to affect ES and PS via EW. RT has a positive effect on 
EW (r=0.414), which positively affects PS (r=0.466). However, a significant test of 
indirect effects is needed to assess this fully. 
 The concept of indirect effects or mediation is invoked to investigate this latter 
issue.  In terms of the SEM model, if some variables act as mediators between X and 
Y, then X has both a direct effect on Y and an indirect effect on Y via the mediating 
factors. Figure 3 already shows the direct effects between variables in terms of the 
calculated coefficients. The Sobel test based on the work of Sobel (1982) determines 
the significance of mediation effects. The probability column of Table 6 summarises 
the results for the seven paths, together with the values of indirect effects in the 
corresponding column. Clearly, since RT->EW->PS and PR->EW->PS are not 
significant, OC->RT->EW->PS and OC->PR->EW->PS are also not significant. 
 
<<Insert Table 6 here>> 
  
 
5. Findings and discussion 
 
 The main research finding is that DC, OC and PP positively influence (have a 
positive influence on) ES while DC, EW and OC positively influence PS, with RM 
negatively influencing ES and PS. Also, other than H6, H14, H16 and H17, 14 
hypotheses shown in Figure 1 are supported. 
 The model development results shown in Figure 3 support the hidden assumption 
that contractor satisfaction is caused by participant performance and that satisfaction 
is divisible into economic-related satisfaction (ES) and production-related satisfaction 
(PS). In addition, the performance variables have different effects on the two 
satisfaction dimensions, with client prompt payments (PP) having a positive effect on 
ES but no significant effect on PS. While the effectiveness of other project 
participants (EW) has a positive effect on PS but no significant effect on ES.  
 
5.1. Client clarity of objectives (OC) 
 
 That OC positively influences ES (β=0.314), PS (β=0.342) supports the 
importance of clear objectives and demonstrates the positive relationship between 
clear objectives and contractor satisfaction.  It confirms Park's (2009) finding that 
effective preplanning, clarity of contract and understanding of project requirements 
rank highest in measuring critical success and Leung et al's (2004) assertion that goal 
specificity is positively associated with goal commitment, which in turn is positively 
associated with construction participant satisfaction. OC also has a positive effect on 
DC (r=0.645) and RM (r=0.525). For indirect effects, OC influences ES (-0.311 and 
0.367) by mediation of RM and DC respectively. Similarly, OC influences PS (-0.360 
and 0.353) by mediation of RM and DC respectively. 
 
5.2. Client's promptness of payment (PP) 
 
 PP is characterized by ease and speed of final account settlement, and promptness 
of progress payments made by the client. It has a positive effect on ES (β=0.211), but 
its influence on PS is too weak to be significant. This confirms Yong and Mustaffa's 
(2012) result in which the financial capability of client ranks the 1st of 37 factors 
critical to project success in Malaysia, and Al-Kharashi and Skitmore's (2009) finding 
that lack of finance and delay in progress payments are critical factors for both clients 
and contractors in Saudi Arabian public projects.  PP can ensure that the contractor 
obtains sufficient cash flow during and after construction, and this is probably why ES 
increases with PP. However, that the model does not show PP having a significant 
influence on PS may be attributed to production issues such as safety being influenced 
by government regulations etc.  
 
  
5.3. Designer carefulness (DC) 
 
 DC refers to the quality of the designer's work, characterized by design 
constructability, comprehensiveness of design, and the flexibility of the design to 
accommodate changes in the measurement component. It is a key factor in the model, 
with the strongest positive effect on both ES (β=0.569) and PS (β=0.548) and 
supports H7 and H8 in which DC positively influences contractor satisfaction. This 
confirms the widely acknowledged importance of design (Al-Kharashi and Skitmore 
2009; Park 2009; Yong and Mustaffa 2012). OC's positive influence on DC supports 
H3 and suggests that improving the clarity of project goals may also be beneficial in 
improving the quality of design.  
 
5.4. Construction risk management (RM) 
 
 RM is usually a duty of contractors, and it is characterized by the efficiency of 
risk control, effectiveness of conflict management and appropriateness of sharing 
risks with other participants in the measurement component. As can be seen in Figure 
3, RM is positively influenced by OC (r=0.525), confirming that the level of risk 
management, associated with level of project uncertainty as Masrom (2011) notes, is 
largely related to project characteristics and client clarity of objectives. This is 
consistent with Siang and Ali (2012)’s findings that systematic risk management is 
not implemented actively by most of contractors in Malaysia and all three case 
companies, which are publicly listed in Malaysia, rate “avoid unsatisfactory projects 
and to enhance margins” as the least important of ten benefits of risk management 
(two selected 10th and one 9th). In view of this, it is not surprising to find that the 
model also indicates RM to have a strong negative effect on both ES (β=-0.592) and 
PS (β=-0.686), suggesting that contractors are unhappy with the effectiveness of their 
risk management despite it being critical to project success. This makes Soetanto and 
Proverbs' (2002) finding (that contractor satisfaction is negatively influenced by the 
perception that clients know exactly what they want) more understandable in that 
higher OC is associated with the lower ES and PS when mediated by RM. However, 
the model is more complex, with consideration of the direct effects of OC and indirect 
effects via DC and RM. Also of note is that RM is positively related to RT (r=0.721) 
and EW (r=0.404), both of which are critical to project success. That is to say, 
although risk management does not appear to bring satisfaction to contractors in 
Malaysia directly, it is already regarded as an important way of enhancing the 
productivity and harmony of participants. 
 
5.5. Effectiveness of other project participants (EW) 
 
 EW is characterized by the efficiency of subcontractors in undertaking their work, 
supplier effectiveness in material supply and the productivity of project manpower, 
and has a significant effect on PS (β=0.466). This confirms Yong and Mustaffa's 
(2012) finding that the allocation of manpower ranks as the most important  
  
 
project-related factor critical to project success. On the other hand, EW does not have 
a strong effect on ES, which may be due to the price of work being based on workload 
rather than efficiency considerations. 
 
5.6. Respect and trust among project participants (RT) 
 
 Atkinson et al. (2006) state that trust can be used as a way of reducing uncertainty, 
while enhancing trust is regarded as a better way to solve hidden problems in the 
construction process, with shared authorities among participants being a critical factor 
contributing to project success (Yong and Mustaffa 2012). This model confirms these 
findings in indicating that RT can enhance EW greatly (r=0.414). Here, RT is 
characterized by the level of respect, understanding and trust among participants. 
However, as Figure 3 shows, although RT can contribute to project success, it does 
not have any significant effect on ES and PS. A similar phenomenon occurs with 
Leung et al.'s (2004) finding that correlations do not exist between the degree of 
participant satisfaction and their level of communication, or the amount of authority 
clients and project managers have in setting project goals. 
 
6. Conclusions 
 
 A framework is presented to measure construction contractor satisfaction, which 
comprises two satisfaction dimensions: economic-related satisfaction (ES) and 
production-related satisfaction (PS). This is used to develop a structural equation 
model to investigate how project participants' performance affects contractor 
satisfaction in terms of six factors: the client's clarity of objectives (OC) and 
promptness of payments (PP), carefulness of the designer (DC), construction risk 
management (RM), effectiveness of other project participants' work (EW) and respect 
and trust among project participants (RT). The findings confirm 14 hypotheses and 
deny 4 hypotheses. In particular, the results support the view that contractor 
satisfaction is a result of many participant effects and the six factors act differently on 
ES and PS.  
 Three important implications can be concluded from these results. Firstly, it is 
demonstrated that ES and PS provide a meaningful classification of contractor 
satisfaction and that each is affected differently by the six predictors. Of special note 
is that PP solely affects ES while EW solely affects PS. It is therefore necessary to 
examine the internal dimensions of contractor satisfaction before their measurement, 
as different types of satisfaction correlate differently with the different activities 
involved. 
Secondly, the developed model offers a potential means of improving contractor 
satisfaction. For example, ES is influenced positively by OC, PP and DC, and 
negatively by RM. Thus a possible way to improve ES and enhance project success at 
the same time is for the client and designer to improve OC, PP and DC. Reducing RM, 
on the other hand, is counter-productive as RM positively related to EW and RT, both 
  
important to project successful delivery. On the contrary, if construction risk 
management level needs to improve for assuring project success, it may be possible 
for the participants to combine to increase contractor satisfaction in other ways, such 
as by improving OC, PP and DC or OC, DC and EW. This reflects the delicate 
difference between ES and PS. 
 Thirdly, a theoretical foundation is provided for participants, especially the client, 
to estimate the potential contractor satisfaction to be gained from the project prior to 
selecting the project contractor. In previous studies and practices, the client chooses 
the contractor by comparing bid prices without considering contractor satisfaction. It 
could be that an unsatisfactory contractor with the lowest tender price is much worse 
than a satisfactory contractor with a higher priced tender. For this concern, it is 
necessary to figure out a way to compare contractor satisfaction at tendering stage. 
Besides graphical way, SEM can also be expressed in regression equation way and 
many such cases can be found in Keline (2005). Based on direct significant effects 
showed in Figure 3 and indirect significant effects showed in Table 6, two equations 
are proposed as follows to calculate changes of ES and PS with participant 
performance factors’ change:  
ΔES=0.569ΔDC+0.314ΔOC+ 0.211ΔPP-0.592ΔRM+(0.367-0.311)ΔOC and 
ΔPS=0.548ΔDC+0.466ΔEW+ 0.342ΔOC-0.686ΔRM+(0.353-0.360)ΔOC. 
For each equation, the first four components refer to direct effects from participant 
performance factors and the last component refers to the indirect effects. With these 
two equations, the client can effectively identify a more satisfied contractor by 
evaluating and measuring the variation of these performance factors among different 
bidding contractors with focusing on significant factors. Similarly, the model provides 
the opportunity for contractors to estimate potential satisfaction and choose a project 
with a higher likely level of satisfaction, especially in circumstances where many 
bidding opportunities arise with similar profit expectations. Alternatively, a contractor 
may decide to bid for projects only where the expected satisfaction exceeds a specific 
threshold value. Further, as it is reasonable to speculate that better contractors will 
have a higher satisfaction threshold value, it would then benefit clients to attract good 
contractors to bid by improving corresponding aspects such as OC, DC, EW and PP.   
 It should be mentioned, however, that some potential limitations exist for further 
development. The data are all from a sample of contractors in Malaysia and therefore, 
although the conclusions are certainly valid for the sample, and probably so for most 
Malaysian contractors, there applicability outside Malaysia is uncertain, even in other 
developing countries. Differences in awareness and practices of risk management 
should be considered particularly when applying similar research in other countries. 
In addition, although the sample size of 125 used in the study meets the requirements 
for conducting SEM generally, more data is needed for the development of a complex 
model and improved model fit. For future research, benefits are envisaged in further 
exploring the internal dimensions of contractor satisfaction, a more detailed study of 
the relationship between contractor satisfaction and project success, and the 
evaluation of satisfaction (for the client) to choose contractors or (for contractors') 
decision to bid. The results also suggest that future research in the Malaysia context 
  
may benefit from a more simplified data collection instrument based on reduced 
number of hypotheses. 
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Figure 1: Structural component 
  
  
 
 
Figure 2: Measurement component 
  
 
Figure 3: Final SEM model results 
  
Table 1: Constructs and measurement of SEM 
Latent variables Abbr.  No. Items  
Performance variables: Which performance level would you rate? (1=very bad, 5=very good)
Client's clarity of 
objectives OC Q1 Quality of project brief (e.g. needs and requirements) 
Q2 Completeness of project brief  
Q3 Certainty of project brief 
Client's promptness 
of payments PP Q4 Ease of final account settlement 
Q5 Speed of final account settlement 
Q6 Promptness of progress payment made by the client 
Designer 
carefulness DC Q7 Design constructability 
Q8 Comprehensiveness of design  
Q9 Flexibility of design to accommodate changes 
Construction risk 
management  RM Q10 Efficiency of risk control (e.g. identification, evaluation)
Q11 Effectiveness of conflict management 
Q12 Appropriateness of sharing risks with other participants 
Effictiveness of 
other project 
participants EW Q13 Productivity of project manpower   
Q14 Efficiency of subcontractor to undertake their work 
Q15 Supplier effectiveness in material supply 
Respect and trust 
among project 
participants RT Q16 Participants’  respect and friendliness during the project
Q17 Trust between participants and project team 
Q18 Understanding between participants and project team 
Satisfaction variables: Which satisfaction level would you rate? (1=very dissatisfied, 5=very 
satisfied) 
Economic-related 
satisfaction ES Q19 Project cost management performance (actual vs budget)
Q20 Project profitability 
Q21 Potential business development in future 
Production-related 
satisfaction PS Q22 Schedule performance (actual vs budget) 
Q23 Construction product quality performance 
    Q24 Safety of worksite 
 
  
Table 2: Details of respondents  
Respondent's 
information Groups Frequency Percent 
Cumulative 
Percent 
Education level Certificate 11 8.8 8.8 
Diploma 39 31.2 40 
Bachelor degree 69 55.2 95.2 
Master degree 6 4.8 100 
PHD  0 0 100 
Education background Architecture 9 7.2 7.2 
Project management 32 25.6 32.8 
Quantity surveying 31 24.8 57.6 
Civil engineering 40 32 89.6 
other 13 10.4 100 
Management position Top level  61 48.8 48.8 
Middle level 57 45.6 94.4 
Low level  7 5.6 100 
Experience 1-5 years 22 17.6 17.6 
6-10 years 52 41.6 59.2 
11-15 years 26 20.8 80 
  16+ years 25 20 100 
 
  
  
Table 3: Reliability test of the questionnaire responses 
Variables All 
24 
Q1-3 Q4-6 Q7-9 Q10-12 Q13-15 Q16-18 Q19-21 Q22-24 
Chronbach’s 
Alpha value 
0.922 0.873 0.863 0.839 0.870 0.793 0.861 0.814 0.758 
  
  
Table 4: Standardized regression weights and SMCs 
Item 
Standardized regression weights 
SMC 
OC PP DC RM EW RT ES PS 
Q1 0.82a 0.67 
Q2 0.91 0.82 
Q3 0.81 0.65 
Q4 0.93a 0.86 
Q5 0.91 0.83 
Q6 0.65 0.42 
Q7 0.79 0.63 
Q8 0.88 0.78 
Q9 0.74a 0.55 
Q10 0.81a 0.65 
Q11 0.87 0.76 
Q12 0.81 0.66 
Q13 0.69a 0.47 
Q14 0.87 0.75 
Q15 0.70 0.48 
Q16 0.74 0.54 
Q17 0.91 0.82 
Q18 0.84a 0.71 
Q19 0.78a 0.61 
Q20 0.77 0.60 
Q21 0.76 0.58 
Q22 0.73 0.53 
Q23 0.71 0.51 
Q24               0.72a 0.52 
All results are from analyses that included company size as a control variable. All factors 
without superscript ‘a’ are significant at p<0.001; Factors with superscript ‘a’ are fixed to 1.00 
before estimation.  
  
  
Table 5: Results of goodness of fit (Adapted from Ong and Musa (2012)) 
 Goodness of fit 
measure Index Criteria 
χ2/df 1.325  <5.0 
Absolute fit  
RMSEA  0.051 <0.08 
SRMR 0.045 <0.05 
Incremental fit  
CFI 0.957 >0.9 
TLI 0.945 >0.9 
Parsimonious fit  
PNFI 0.665 >0.5 
PGFI 0.610 >0.5 
 
  
  
Table 6: P values and indirect effects (Sobel test) 
Paths Probability
Indirect 
effect 
RT ->EW->PS 0.068 0.193 
RM->EW->PS  0.083 0.188 
RM->PP ->ES 0.058 0.100 
OC->RM->ES 0.022 -0.311* 
OC->RM->PS 0.012 -0.360* 
OC->DC->ES 0.002 0.367* 
OC->DC->PS 0.004 0.353* 
* indirect effects when p < 0.05 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
